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The rapid progress in producing energetic radioactive beams has offered an excellent opportunity to investigate various isospin effects in the dynamics of nuclear reaction [1 − 5] . This study has made it possible to obtain crucial information about the equation of state of isospin asymmetric nuclear matter and the isospin dependent in-medium nucleon nucleon cross section. Recently, several interesting isospin effects in heavy ion collisions have been explored both experimentally [6 − 16, 36] and theoretically [17 − 29, 37, 38] . For a recent review, see, e.g., Ref. [1] . However, two essential ingredients in heavy-ion collision dynamics, i.e., the symmetry potential of the mean field and the isospin dependent in-medium nucleon nucleon cross section are still not well determined. Based on an isospin dependent quantum molecular dynamics model(IQMD) we studied the underlying influence of the isospin effect of an in-medium nucleon nucleon cross section on the fragmentation and the dissipation in intermediate energy heavy ion collisions. We found the pronounced isospin effects in the nuclear stopping, the multiplicity of intermediate mass fragments and the number of nucleon emissions due to mainly the isospin dependent in-medium nucleon nucleon cross section [35, 36, 37] . Furthermore, we investigate the influences of the medium correction of an isospin dependent nucleon nucleon cross section on the isospin effects of two-body collision in fragmentation at intermediate energy heavy ion collisions. The calculated results show that the medium correction of an isospin dependent nucleon nucleon cross section enhances the dependence of the multiplicity of intermediate mass fragments N imf on the isospin effect of in-medium nucleon nucleon cross sections, while MDI produces an important role for inducing above effects in the fragmentation process.
As well know that quantum molecular dynamics (QMD) model [30, 31] contains two dynamical ingredients,the density dependent mean field and the in-medium nucleon nucleon cross section. In order to describe the isospin dependence appropriately, the QMD model should be modified
properly. Considering the isospin effects in mean field,two-body collision and Pauli blocking as shown in Ref. [38] we have made important modifications in QMD to obtain an isospin dependent quantum molecular dynamics (IQMD) [1, 34] . The initial density distributions of the colliding nuclei in IQMD are obtained from the calculations of the Skyrme-Hatree-Fock with parameter set SKM * [32] . The parameters of interaction potential was obtained by comparing the calculated results with the experimental data of the ground state properties of coliiding nuclei. The interaction potential is
where U Sky , U c , U Y uk , U M DI and U P auli are Skyrme potential , Coulomb potential, the Yukawa potential, the momentum dependent interaction and Pauli potentials.
We used the following two different forms of the symmetry potentials [1, 2] nucleon cross section in medium [26] has been suggested as follows
where σ f ree N N is the experimental nucleon nucleon cross section [33] . The expression (5) with α = −0.2 has been found to reproduce the flow data. The free neutron proton cross section is about a factor of 3 times larger than the free proton proton or the free neutron neutron one below 400 MeV, which contributes the main isospin effect from nucleon-nucleon collisions. The main physics ingredients and their numerical realization in the IQMD model can be found in Refs [1, 30, 31, 34] .
The isospin effect of the in-medium nucleon nucleon cross section on the observables is defined by the difference between the observable from an isospin dependent nucleon nucleon cross section σ iso and that from an isospin independent nucleon nucleon cross section σ noiso in the medium. Here σ iso is defined as σ np ≥ σ nn =σ pp and σ noiso means σ np = σ nn = σ pp , where σ np , σ nn and σ pp are the neutron proton, neutron neutron and proton proton cross sections in medium respectively. In order to study the influence played by the medium correction of the isospin dependent nucleon nucleon cross section on the isospin effects of two-body collision in the fragmentation process including the contributions from all of impact parameters to multiplicity of intermediate mass fragments < N imf > b , Fig.1 and ρ(σ noiso , α = 0.0) (dot-dashed line) is larger than ρ(σ iso , α = 0.0) (dashed line).
In particular, the gap between two lines for α = −0.2 is larger than that for α = 0.0 after about 70 fm/c. This property is very similar to the N imf , which means that the medium correction of an isospin dependent nucleon nucleon cross section enhances also the dependence of ρ on the isospin effect of two-body collision,including the role of MDI on it , which induces the same effects to N imf through the nucleon nucleon cross section as a function of the nuclear density as shown in Eg. (5) .
In summary,the calculation results by using IQMD show that (1) the multiplicity of intermediate mass fragments N imf with σ iso are always larger than those with σ noiso in the energy region studied here. (2) In particular,the difference between the two values of N imf from the σ iso and σ noiso for α = −0.2 is larger than corresponding that for α = 0.0, i.e., the medium correction of the isospin dependent nucleon nucleon cross section enhances the dependence of N imf on the isospin effect of isospin dependent nucleon nucleon cross section . (3) MDI produces an important role for enhancing the isospin effect of two-body collision from the medium correction on the N imf .
